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FLEXIBLE CONDUIT, PARTICULARLY FOR SANITARY PURPOSES 



BACKROUND OF THE INVENTION 
5 This invention relates to a flexible conduit, 

particularly for sanitary use, and is of the conventional 
type that has a helically grooved metal hose, a plastic 
inner hose loosely received in the metal hose and a plastic 
coupling part which is welded (injection molded) to the 
10 plastic inner hose. The coupling part has a sleeve-like 

overlapping portion which overlaps the metal hose and which 
at least indirectly projects into the helical groove of the 
metal hose. 

Helically grooved metal hoses which are flexible due 
15 to their construction are widely used and they particularly 
excel because of their robust nature. In particular, in 
the sanitary field chromium-plated or colored metal hoses 
have been used as shower hoses or generally as sanitary 
hoses . 

20 As described, for example, in German Patent Document 

No. 298 07 448 Ul, the conduit includes an outer metal 
hose provided with a helical groove and a plastic inner 
hose (for example, a PVC hose) loosely received in the 
metal hose. The plastic inner hose is not affixed along its 

25 circumference to the metal hose, it is only in 

circumferential contact therewith to provide for a desired 
flexibility while ensuring its resistance to pressure and 
buckling. 

A connection between the metal hose and the plastic 
30 inner hose is effected only by an injection molded, 

plastic, profiled coupling member which has a radial flange 
to be attached by a sleeve nut to a counter-member. The 



radial flange is welded to the end face of the plastic hose 
by the injection molding process during manufacture. 

In addition, an inner overlapping portion, formed on 
the coupling part, extends along a portion of the inner 
5 circumference of the plastic inner hose. Such an inner 

overlapping portion should be thin so as not to appreciably 
reduce the inner cross-sectional area of the plastic inner 
hose. Further, the coupling part has a sleeve-like outer 
overlapping portion which surrounds the metal hose and 

10 extends to a short distance therealong. As a result of the 
injection molding of the coupling part, a glued bond 
between the outer overlapping portion of the coupling part 
and the metal hose is intended to take place. Particularly, 
however, a form fit is effected as the material, forming 

15 the outer overlapping portion of the coupling part, 
projects into the helical groove of the metal hose. 

It has been found, however, that, disadvantageously, 
the coupling part does not always connect the metal hose 
and the plastic inner hose in a reliably hermetic and 

20 tension-proof manner. 

A conventional flexible sanitary conduit of the above- 
outlined type has further drawbacks. Thus, the deep helical 
groove provided in the external metal hose is difficult to 
clean or to maintain clean. Also, during use the metal hose 

25 may cause annoying noises as it knocks against a bathtub or 
shower stall and may scratch the surfaces thereof. 
Further, many users find unpleasant a skin contact with the 
surface of the metal hose. 

Thus, for avoiding the above disadvantages and to 

30 improve such flexible conduit, particularly for use in a 

sanitary environment, it has been attempted to surround the 
metal hose with a plastic material. In such structures, 



however, it has not been successful to couple the conduit 
components (that is, the metal hose, its plastic jacket and 
the plastic inner hose) by means of a coupling part such 
that apart from the required tension resistance of the 
5 connection no liquid may penetrate between the three 

components. Such an occurrence would adversely affect the 
external appearance of the flexible conduit. 

It is noted that plastic- jacketed metal conduits are 
generally known which serve as protecting sheaths for 

10 cables or conductors. In such constructions, however, the 
problem concerning the sealing of conduit components 
necessary in the sanitary field does not arise. 

For avoiding additional disadvantages in conventional 
metal hoses, flexible conduits have been developed which 

15 have no metal hose, but which essentially include a plastic 
outer hose, a plastic inner hose and at least one helical, 
particularly plastic, reinforcement which is disposed 
between the two plastic hoses. The reinforcement may 
contain chrome colors, lending such flexible conduits the 

20 appearance of metal hoses. Such a solution, however, while 
answering an aesthetic problem, does not by itself provide 
the robust nature of a metal hose for conduits consisting 
of an assembly of only plastic components. 

In a flexible conduit whose outer and inner walls 

25 (that is, the outer hose and the inner hose) are formed of 
an elastomer and whose outer hose covers a helical hollow 
space, a coupling part anchored to the conduit wall is 
provided for sealing the helical hollow space in the outer 
hose wall and to ensure a mechanically reliable hose 

30 coupling. Such a construction is described in German Patent 
Document No. 26 54 377 C3. The helical hollow space is 
bordered by a helical wire and a strip between the outer 



and inner walls. The coupling part is formed of a one-piece 
injection molded member which includes a profiled coupling 
shaped as an annular flange, a cylindrical part having a 
material thickness equaling that of the conduit, an 
5 adjoining cylindrical part in a region in which only the 
reinforcement and possibly the outer wall of the conduit 
are removed and a helical run-out terminus in the helical 
hollow space of the conduit* The material of the coupling 
part injection molded on the hose is the same as that of 

10 the conduit components. The material of the coupling part, 
however, does not extend overlappingly over the outer 
circumference of the outer hose. 

German Patent Document No. 30 49 501 C2 describes a 
different coupling part injection molded to the end of a 

15 plastic conduit, particularly for sanitary use. The conduit 
is composed of an inner hose and an outer hose between 
which a helically wound insert is disposed. The insert is 
essentially formed of a metalized polyester film spray- 
coated with hard PVC. The purpose of the insert is to lend 

20 the plastic conduit the appearance of a metal conduit. Due 
to the insert the outer hose has external depressions and 
crests. The coupling part is injection molded to the 
conduit end in such a manner that externally on the outer 
hose a sleeve-like overlapping part is formed which extends 

25 into the depressions of the outer hose and constitutes an 
integral portion of the coupling part. The material of the 
injection molded coupling part and that of the extruded 
conduit is so selected that by means of the form fit 
resulting from the injection molding of the coupling part a 

30 homogenization between the material of the coupling part 

and the material of the outer hose is obtained for further 
enhancing the bond between the coupling part and the 



conduit. In particular, the coupling part is formed of hard 
PVC which, however, is unsuitable as a sealing material, 
since it undergoes plastic deformation under heat. Thus, 
this construction does not solve the problem of providing a 
5 reliable bond between a metal hose and the coupling part. 

For the purpose of satisfactorily sealing a flexible 
conduit of the above-described type, having an elastomer or 
thermoplastic outer hose and an inner hose provided with a 
coupling part, according to German Patent Document No. 31 

10 10 4 94 C2, to which corresponds United States Patent No. 
4,526,410, the coupling part, in addition to an outer 
overlapping sleeve, also includes an inner sleeve which 
extends on the inside of the inner hose beyond the outer 
sleeve in the longitudinal direction of the conduit. As a 

15 result, the effective sealing faces defined by portions of 
the coupling part engaging the outer and inner hoses are 
particularly large. Further, the inner sleeve is sought to 
provide an effective support for the conduit in the 
coupling part region where the mechanical stresses are 

20 particularly substantial. In such a flexible conduit, 

however, the inner sleeve unavoidably reduces the inner 
diameter of the inner hose, disadvantageously resulting in 
an increase of the flow resistance. 
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SUMMARY OF THE INVENTION 
It is an object of the invention to provide an 
improved flexible conduit of the earlier described type in 
5 which an outer metal hose and a loosely positioned plastic 
inner hose are, by means of a coupling part, reliably 
connected to one another to form an undetachable, tension 
proof and production friendly unit. The connection is 
effected in such a manner that the flexible conduit is 

10 outwardly hermetically sealed and the conduit components 
too, are sealed from one another without a constriction of 
the inner cross-sectional area in the region of the 
coupling. As part of the production friendly nature of the 
flexible conduit a large choice of plastic materials for 

15 making the conduit components is available. 

This object and others to become apparent as the 
specification progresses, are accomplished by the 
invention, according to which, briefly stated, the flexible 
conduit includes a metal hose provided with a helical 

20 groove having a plurality of turns; a plastic jacket 

surrounding the metal hose and conforming to the helical 
groove thereof; a plastic inner hose received in the metal 
hose and having a projecting length portion extending 
beyond an end of the metal hose. The conduit further 

25 includes a plastic coupling part which surrounds the metal 
hose. The coupling part includes a cylindrical collar 
surrounding the projecting length portion and having a 
material-to-material bond therewith; and an overlapping 
portion adjoining the cylindrical collar and extending away 

30 therefrom. The overlapping portion surrounds the jacket and 
extends into the helical groove. The overlapping portion 
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and the plastic jacket have a material-to-material bond 
with one another. 

By virtue of the structure of the coupling part 
according of the invention a reliable, sealed connection is 
5 ensured between the conduit components in the coupling 
region even if the coupling part does not extend in a 
helical hollow space or threaded hollow space formed 
between the metal hose and the plastic inner hose. Thus, 
the plastic inner hose may lie loosely, but relatively 

10 snugly against the inner face of the jacketed metal hose. 
By means of the outer plastic jacket of the metal hose a 
very satisfactory material-to-material bond with the 
overlapping sleeve of the injection molded coupling part 
may be effected. Thus the material of the coupling part 

15 does not have to be chosen with the purpose of gluing the 
overlapping sleeve of the coupling part with the metal 
material of the metal hose. The obtained material-to- 
material bond between the plastic jacket of the metal hose 
and the plastic coupling part is substantially more secure 

20 than a mere form fit between the coupling part and a metal 
hose. Also, a tension resistant and sealed connection 
between the outer surface of the plastic inner hose and the 
injection molded coupling component is ensured by the fact 
that the plastic inner hose has a projecting portion which 

25 extends beyond the end of the metal hose. The projecting 
portion of the plastic inner hose has a large area for a 
material-to-material bond between a cylindrical collar of 
the coupling part and the plastic inner hose. The choice of 
material for the coupling component to be injection molded, 

30 the plastic jacket of the metal hose and the plastic inner 
hose may be made from the large group of polyolefins, 
including polyethylene and polypropylene; such a choice is 



not possible in case of known plastic conduits which have a 
PVC component. 

According to an advantageous feature of the invention 
the tension-resistant , sealed connection between the 
5 conduit components is further improved. Such a feature 
provides that prior to the injection molding of the 
coupling part, between the outer circumferential surface of 
the plastic inner hose and the inner circumferential 
surface of the jacketed metal hose a hollow space is 

10 formed. The hollow space extends continuously about the 

outer circumferential surface of the plastic inner hose and 
is outwardly bordered by the inner helical groove of the 
metal hose. Subsequent to the injection molding of the 
coupling part a terminal portion of the hollow space along 

15 an end portion of the metal hose is filled by a 

throughgoing, run-out threaded portion of the coupling part 
as an extension of its cylindrical collar. In this 
construction the run-out threaded portion of the coupling 
part is in a material-to-material bond with an outer 

20 circumferential surface of a length portion of the plastic 
inner hose and extends in a form-fitting manner into an 
inside terminal length portion of the metal hose. The noted 
length portion of the inner hose bonded to the threaded 
portion of the coupling part longitudinally adjoins that 

25 portion of the inner hose which projects beyond the end of 
the metal hose. The radial distance between the outer 
circumference of the plastic inner hose and the inner face 
of the jacketed metal hose is so dimensioned prior to the 
injection molding of the coupling part that during the 

30 injection molding, part of the liquid plastic material 
present in the hollow space formed between the plastic 
inner hose and the metal hose may flow past the inner 



helical groove of the metal hose even at the relatively 
narrowest locations. It is feasible to provide such a large 
distance between the metal hose and the plastic inner hose, 
since it is not intended to attach the metal hose along its 
5 length directly with the plastic inner hose. Such an 

attachment would, among others, result in the disadvantage 
of an excessive stiffness of the connection. The run-out 
threaded portion of the coupling part situated in the 
hollow space between the 'metal hose and the plastic inner 

10 hose is bounded, in a radially inward zone, in a 

continuous, cylindrical manner and further extends, in a 
radially outward zone, in a thread-shaped manner at the 
inner face of the metal hose. The run-out threaded portion 
additionally anchors the coupling part to the metal hose 

15 similarly to a screw connection. 

According to a further feature of the invention the 
portion of the plastic inner hose projecting beyond the end 
of the metal hose is expediently 0.3-1 cm for establishing 
a material-to-material bond with the coupling part. The 

20 portion of the integral coupling part formed on the 
projecting portion of the plastic inner hose is a 
cylindrical collar which changes into a radial end flange 
of the coupling part. 

The threaded portion of the coupling part adjoining 

25 the collar as a one-piece member therewith, extends around 
at least one turn, but advantageously around two to three 
turns of the inner helical groove of the metal hose. 

While, as noted earlier, a wide choice of polyolefin 
elastomers is available for the material of the plastic 

30 jacket of the metal hose, the plastic inner hose and the 
coupling part, it is feasible to make these conduit 
components of polyurethane . The coupling part may be 



prepared with a basically conventional injection molding 
process . 

According to another feature of the invention, 
however, the plastic jacket of the metal hose and the 
5 plastic inner hose may be PVC, while the coupling part may 
be a polyester elastomer. The latter bonds in a highly 
satisfactory manner with the two PVC components of the 
conduit. Likewise suitable is a polyurethane coupling part. 
Apart from the above-noted choice of material from 

10 polyolefin elastomers for the plastic jacket of the metal 
hose, the plastic inner hose and the coupling part, other 
combinations of synthetic materials for these three plastic 
conduit components may be available. When selecting the 
material for the coupling part care has to be taken that 

15 the coupling part has a sufficient elasticity to ensure a 
satisfactory sealing function of its radial flange. 

According to a further advantageous feature of the 
invention the strength and seal of the material-to-material 
bond of the conduit components at the ends of the conduit 

20 may be further improved by providing, in addition to an 

outer sleeve surrounding the coupling part, an inner sleeve 
positioned inside the plastic inner hose. The inner sleeve, 
when introduced into the plastic inner hose has an outer 
diameter that equals the inner diameter of the plastic 

25 inner hose. Subsequently the inner sleeve is radially 

expanded such that its inner diameter will not be smaller 
than the original inner diameter of the plastic inner hose. 
In this manner the coupling part is compressed between the 
inner sleeve, the plastic inner hose, the jacketed metal 

30 hose and the outer sleeve without necessitating a reduction 
in the cross-sectional flow area of the conduit. 

10 



BRIEF DESCRIPTION OF THE DRAWING 
Figure 1 is a fragmentary axial sectional view of a 
first preferred embodiment of the invention, particularly 
for use as a shower hose. 
5 Figure 2 is a fragmentary axial sectional view of a 

second preferred embodiment of the invention, particularly 
for use as a shower hose. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
10 The flexible conduits of the two embodiments of the 

invention to be described hereafter in conjunction with 
Figures 1 and 2, respectively, find particular use as 
shower hoses. 

Turning to the first preferred embodiment illustrated 

15 in Figure 1, the flexible conduit generally designated at 1 
includes a metal hose 2 of helically wound construction. 
The metal hose 2 accommodates a plastic inner hose 4 such 
that the latter projects with a hose portion 5 beyond an 
end of the metal hose 2. The outer diameter of the plastic 

20 inner hose 4 is only slightly smaller than the inner 

diameter of the metal hose 2 to ensure that the plastic 
inner hose 4, as illustrated, practically lies against the 
inside of the metal hose 2. 

To obtain a resistant, smooth, non-metallic outer 

25 surface for the flexible conduit 1, the metal hose 2 is 
provided with a jacket 3 made, in particular, of 
transparent polyurethane . Expediently, the plastic inner 
hose 4 is also made of polyurethane. To ensure a highly 
satisfactory material-to-material bond with the jacket 3 

30 and the projecting portion 5 of the plastic inner hose 4, a 
polyurethane coupling part generally designated at 6 is 
injection molded on a terminal length portion of the jacket 



3 and the projecting portion 5 of the plastic inner hose 4. 
The coupling part 6 includes a cylindrical collar 8 formed 
about the projecting hose portion 5. The collar 8 extends 
between the end of the jacketed metal hose 2 and an outer 
5 end face of a radial flange 7 which also forms a portion of 
the coupling part 6. For using the completed flexible hose 
1, a sleeve nut (not shown in Figure 1) may be inserted 
over the radial flange 7 for hermetically attaching the 
flexible conduit 1 to an external implement. In the region 

10 of the sleeve nut the flexible conduit 1 is expediently 
provided with a reinforcement, usually an outer metal 
sleeve (also not shown in Figure 1) . The coupling part 6 
further comprises an outer, overlapping portion 9 for 
surrounding a terminal length portion of the jacketed metal 

15 hose 2. The overlapping portion 9 extends in a form fitting 
manner and with the intermediary of the jacket 3, into two 
turns 10 and 11 of the helical groove formed in the metal 
hose 2. It is essential in this construction that the 
overlapping portion 9 assumes a material-to-material bond 

20 with the jacket 3 of the metal hose 2. For this purpose, in 
the present example both components 3 and 6 are 
polyurethane . 

Turning to the second preferred embodiment illustrated 
in Figure 2, the flexible conduit shown therein and 

25 generally designated at 12 may use the same metal hose 2 
surrounded by a jacket 3 as the construction described in 
connection with Figure 1. Because of the corrugated 
configuration of the metal hose 2 as viewed in longitudinal 
section, the metal hose has a helical outer groove 

30 including the groove turns 10, 11 and a helical inner 
groove including groove turns 10a, 11a. The Figure 2 
embodiment, however, differs from that of Figure 1 in that 

12 



the jacketed metal hose 2 receives a plastic inner hose 13 
whose outer diameter is significantly smaller than the 
smallest inner diameter of the metal hose 2. Consequently, 
as the plastic inner hose 13 is held coaxially within the 
5 metal hose 2, a continuous hollow space 14 is formed which 
is bordered, on the one hand, by the outer circumferential 
surface of the plastic inner hose 13 and, on the other 
hand, by the helically grooved inner circumferential 
surface of the metal hose 2. 

10 As a result of the above-described configuration of 

the hollow space 14, during the injection molding of the 
coupling part generally designated at 15, not only those 
portions are formed which characterize the embodiment of 
Figure 1, but also, adjoining the cylindrical collar 8a, a 

15 threaded sleeve portion 16 is obtained which extends away 
from the projecting portion 5a of the plastic inner hose 13 
and is surrounded by the jacketed metal hose 2. The 
threaded portion 16 is continuous where it adjoins the 
plastic inner hose 13 and is, on its radially outward 

20 circumferential surface, of helical configuration by virtue 
of the inner helical groove of the metal hose 2. This is 
so, because during injection molding of the coupling part 
15 the liquid plastic material penetrates into the hollow 
space 14 and fills the same beyond the groove turn 11a. The 

25 threaded portion 16 thus anchors the coupling part 15 to 
the end of the flexible conduit 12, in addition to the 
material-to-material bonds of the coupling part 15 with the 
projection 5a of the plastic inner hose 13 and the jacket 3 
of the metal hose 2. Externally of the threaded sleeve 

30 portion 16, however, the metal hose 2 is separated from the 
plastic inner hose 13 by the hollow space 14 ensuring that 
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the flexibility of the plastic inner hose 13 is not 
adversely affected . 

An external sleeve 17 is pushed over the overlapping 
portion 9a, and an inner sleeve 18 is introduced into the 
5 plastic inner hose 13. The external and internal sleeves 
17, 18 have essentially the same axial length as the 
overlapping portion 9a. Expediently, prior to insertion, 
the outer diameter of the inner sleeve 18 is only slightly 
smaller than the inner diameter of the plastic inner hose 

10 13. By radially expanding the inner sleeve 18 which is made 
of a permanently deformable material, such as brass, the 
outer diameter of the inner sleeve 18 will become greater 
than the inner diameter of the plastic inner hose 13 and 
the inner diameter of the inner sleeve 18 is increased to 

15 become essentially equal to the inner diameter of the 
plastic inner hose 13. As the result of such a radial 
expansion of the inner sleeve 18, the coupling part 15, the 
plastic inner hose 13 and the jacket 3 of the metal hose 2 
are compressed radially inwardly of the outer sleeve 17, 

20 whereby optimal tension resistant and sealing properties of 
the coupling are achieved, and the original inner cross- 
sectional area of the plastic inner hose 13 is not reduced. 

It is noted that an outer sleeve 17 and an inner 
sleeve 18 as described in connection with the embodiment of 

25 Figure 2 may also be applied in the same manner to the 
embodiment of Figure 1. 

It will be understood that the above description of 
the present invention is susceptible to various 
modifications, changes and adaptations, and the same are 

30 intended to be comprehended within the meaning and range of 
equivalents of the appended claims. 
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